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any rheumatic diseases affect women of childbearing age, and the medications used 

to treat these diseases may affect conception, pregnancy, fetal development, and 

lactation. Physicians who care for these women need to be aware of the potential 

adverse effects of these medications, and which medications can be used safely prior 
to conception and during pregnancy and lactation. Although reviews of individual classes of medi- 
cations are available, there is no practical and comprehensive review that summarizes all of this 
information, and includes anticoagulant drugs and 2 recently approved drugs for rheumatoid ar- 
thritis. Women who take cytotoxic drugs should be informed of the risks of impaired fertility and 
congenital malformations, and must use effective methods of contraception. During pregnancy, 
nonsteroidal anti-inflammatory agents may be used until the last 6 weeks, and low to moderate 
doses of corticosteroids are safe throughout pregnancy. Among the disease-modifying agents, sul- 
fasalazine and hydroxychloroquine treatment may be maintained. Cytotoxic drugs may be used 
after the first trimester to treat life-threatening disease. During lactation, prednisone, sulfasala- 
zine, and hydroxychloroquine may be used cautiously. Women using heparin for treatment of an- 
tiphospholipid antibody syndrome should take measures to prevent bone loss. Men taking metho- 
trexate, sulfasalazine, cyclosporine, azathioprine, or leflunomide should be apprised of the possibilities 
of infertility and teratogenicity. Arch Intern Med. 2000;160:610-619 


Rheumatic diseases such as systemic lu- 
pus erythematosus (SLE), rheumatoid ar- 
thritis (RA), scleroderma, and antiphos- 
pholipid antibody syndrome are common 
in women of childbearing age. Virtually all 
the medications used to treat rheumatic 
diseases may affect conception, fetal de- 
velopment, pregnancy, and breastfeed- 
ing infants. Most drugs, however, are not 
tested in pregnant women, and are not la- 
beled for use during pregnancy. The lack 
of readily available information presents 
a problem for both the physician and the 
woman, who, once counseled to avoid 
pregnancy altogether, is now consider- 
ing motherhood. Physicians who care for 
these patients need to be aware of the po- 
tential adverse effects of these medica- 
tions, and of which medications can be 


used safely prior to conception and dur- 
ing pregnancy and lactation. Although re- 
views of individual classes of medica- 
tions are available, there is no practical and 
comprehensive review that summarizes all 
of this information. We have summa- 
rized the literature on the effects of anti- 
inflammatory, immunosuppressive, and 
anticoagulant drugs on fertility, preg- 
nancy, and lactation, and provided guide- 
lines for safe use of these therapeutic 
agents. 


ASPIRIN, NONSTEROIDAL 
ANTI-INFLAMMATORY DRUGS 
(NSAIDs), AND CORTICOSTEROIDS 


Aspirin 


Fertility and Conception. The use of as- 


pirin for rheumatoid arthritis has de- 
creased markedly since the introduction 
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of various NSAIDs; however, aspi- 
rin remains among the most fre- 
quently ingested drugs during preg- 
nancy. Aspirin can cross the placenta 
and cause congenital anomalies in 
animals, but these are rare in hu- 
mans. Several large prospective stud- 
ies failed to confirm a significant in- 
crease in cleft palate or congenital 
anomalies.'? 


Pregnancy: Maternal Effects. High 
doses of aspirin (3 g/d or more) in- 
hibit uterine contractility and pro- 
long labor and gestation. Mothers 
taking aspirin regularly were more 
anemic and had a prolonged gesta- 
tion, more complicated deliveries, 
and an increased incidence of both 
antepartum and postpartum hemor- 
rhage.**° Low-dose aspirin, used as 
an antiplatelet agent, seems to be safe 
throughout pregnancy, and has been 
used for patients with SLE, antiphos- 
pholipid antibody syndrome, and re- 
current fetal loss. There are possible 
benefits of low-dose aspirin for pa- 
tients at risk for the development of 
pregnancy-induced hypertension and 
preeclampsia, and in fetuses with in- 
trauterine growth retardation, but 
studies do not yet adequately define 
the risk-benefit ratio of such 
therapy.®” 


Pregnancy: Fetal Effects. Possible 
premature closure of the ductus ar- 
teriosus in the fetus is a concern, and 
has been postulated to occur in some 
cases of stillbirth associated with 
chronic or intermittent use of high- 
dose aspirin.*° Use of full doses of 
aspirin near the time of birth can 
cause decreased platelet aggrega- 
tion in the fetus, and may increase 
the risk of intracranial hemorrhage 
in premature or low-birth-weight in- 
fants.'° Transient neonatal renal fail- 
ure and oligohydramnios also have 
been described." 


Lactation. The presence of substan- 
tial serum salicylate levels have been 
demonstrated in breastfed neo- 
nates, which raises concerns about 
metabolic acidosis, bleeding, al- 
tered pulmonary circulation, and 
Reye syndrome. After a single aspi- 
rin dose of 450 to 650 mg, 0.1% to 
21% reaches the infant over a 24- 
hour period.” Peak salicylate con- 
centrations in milk occur about 2 


hours after peak serum levels. How- 
ever, with chronic maternal intake 
of anti-inflammatory doses and im- 
mature neonatal metabolism, the in- 
fant can potentially develop salicy- 
late intoxication and bleeding 
problems. Further, the infant can ab- 
sorb free salicylic acid from the 
cleavage of salicylphenolic glucuro- 
nide in milk.” The American Acad- 
emy of Pediatrics recommends that 
aspirin be used cautiously by the 
mother of the nursing infant, and 
large doses should be avoided.'* 


Recommendations. Anti-inflamma- 
tory doses of aspirin should be 
avoided during the last 4 to 8 weeks 
of pregnancy to avoid prolonged ges- 
tation and labor, increased mater- 
nal and fetal bleeding during deliv- 
ery, and possible premature closure 
of the ductus arteriosus. Some pos- 
sible uses remain for low-dose aspi- 
rin therapy as an antiplatelet agent, 
especially for women with recur- 
rent fetal loss. Nursing mothers 
should avoid large doses of aspirin. 


Nonsteroidal Anti-inflammatory 
Drugs 


Conception and Fertility. The use 
of NSAIDs in pregnancy has not 
been investigated in depth for many 
of the newer agents. These drugs are 
not known to be teratogenic in hu- 
mans, and prophylactic cessation of 
therapy is not necessary.” Women 
attempting to conceive, however, 
should not use any prostaglandin 
synthesis inhibitors because of the 
findings in a variety of animal mod- 
els that indicate these agents block 
blastocyst implantation.'° 


Pregnancy: Maternal Effects. Pos- 
sible effects on the mother include 
prolonged gestation and labor, in- 
creased peripartum blood loss, and 
increased anemia. These problems 
are rare if NSAID treatment is dis- 
continued 6 weeks before term." 


Pregnancy: Fetal Effects. As with as- 
pirin, the potential adverse effects of 
NSAIDs on the fetus include in- 
creased cutaneous and intracranial 
bleeding, premature closure of the 
ductus arteriosus, pulmonary hy- 
pertension, impaired renal func- 
tion, a reduction in urine output, and 


reduced amniotic fluid volume. 
These effects have been demon- 
strated for indomethacin, naproxen, 
ketoprofen, and ibuprofen, and may 
also occur with other prostaglan- 
din synthesis inhibitors. The dose, 
duration, and period of gestation are 
important determinants of these ef- 
fects. It is believed that these ef- 
fects are uncommon with cessation 
of therapy 6 to 8 weeks before de- 
livery. "51720 


Lactation. Although most NSAIDs 
do not achieve high concentrations 
in breast milk, they should be used 
with caution by nursing mothers. 
Trace amounts of naproxen, piroxi- 
cam, ibuprofen, and diclofenac have 
been reported in milk. Some of the 
NSAIDs circulate enterohepatically 
(indomethacin, sulindac) and should 
be avoided. Because most NSAIDs 
displace bilirubin, they can in- 
crease the risk of kernicterus and are 
contraindicated in the jaundiced 
neonate. The American Academy of 
Pediatrics considers ibuprofen, in- 
domethacin, and naproxen to be 
compatible with breastfeeding." A 
case report of possible indometha- 
cin-induced seizures in a breastfed 
infant has been published, al- 
though the causal link between the 
2 events was not proven.” 


Recommendations. When admin- 
istered to the pregnant patient, 
NSAIDs should be given in the low- 
est effective dose, intermittently if 
possible, and treatment should be 
discontinued at least 6 to 8 weeks 
prior to expected delivery. Some 
published studies suggest that in se- 
lected patients, an NSAID with a 
short half-life and inactive metabo- 
lites, such as flurbiprofen, diclof- 
enac, or ibuprofen, may be used 
more safely.” Nonsteroidal anti- 
inflammatory drugs may be used 
with caution by nursing mothers, 
and the use of acetaminophen as an 
analgesic should be considered as an 
alternative. 


Corticosteroids 


Corticosteroids are potent anti- 
inflammatory drugs that are used in 
many patients with rheumatic dis- 
eases, and they are often the main- 
stay of therapy in pregnant pa- 
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tients. When glucocorticoids are 
needed to treat fetal conditions such 
as immature lungs, fluorinated 
preparations such as dexametha- 
sone and betamethasone are pre- 
ferred because they are less well me- 
tabolized by the placenta and greater 
doses are available to the fetus. 

The shorter-acting agents, pred- 
nisone, prednisolone, and methyl- 
prednisolone, are metabolized by 
placental 11-hydroxygenase, and the 
fetus is exposed only to approxi- 
mately 10% of the maternal dose. 
These glucocorticoids are pre- 
ferred for the treatment of mater- 
nal disorders.*° 


Fertility and Conception. Other 
than the impact of the underlying 
maternal disease, the use of corti- 
costeroids prior to pregnancy does 
not seem to adversely impact fertil- 
ity (Table). Corticosteroids in high 
doses have caused cleft palate in ex- 
perimental animal models and low 
birth weight in humans.” How- 
ever, there is no evidence that ei- 
ther prednisone or methylpredniso- 
lone are teratogenic in humans 
(Food and Drug Administration 
[FDA] risk category B). (The FDA 
risk categories are: [A] controlled 
studies in women fail to demon- 
strate a risk to the fetus in the first 


trimester [and there is no evidence 
ofa risk in the later trimesters], and 
the possibility of fetal harm seems 
remote; [B] either animal reproduc- 
tion studies have not demonstrated 
a fetal risk but there are no con- 
trolled studies in pregnant women, 
or animal reproduction studies have 
shown an adverse effect [other than 
a decrease in fertility] that was not 
confirmed in controlled studies in 
women in the first trimester [and 
there is no evidence of a risk in later 
trimesters]; [C] either studies in ani- 
mals have revealed adverse effects on 
the fetus (teratogenic or embryo- 
cidal or other) and there are no con- 
trolled studies in women, or stud- 
ies in women and animals are not 
available. Drugs should be given only 
if the potential benefit justifies the 
potential risk to the fetus; [D] there 
is positive evidence of human fetal 
risk, but the benefits from use in 
pregnant women may be accept- 
able despite the risk [eg, if the drug 
is needed in a life-threatening situ- 
ation or for a serious disease for 
which safer drugs cannot be used or 
are ineffective]; and [X] studies in 
animals or human beings have dem- 
onstrated fetal abnormalities or there 
is evidence of fetal risk based on hu- 
man experience or both, and the risk 
of the use of the drug in pregnant 





During Pregnancy and Lactation* 


Antirheumatic and Immunosuppressive Drugs Recommended 

















Recommended FDA Risk 
Drug Categoryt Conception} Pregnancy Breastfeeding 
Mild Symptoms 
Aspirin C (D, third T) Compatible d/c 6-8 wk before Compatible 
expected delivery 

NSAIDs§ B(C, high dose) Compatible d/c 6-8 wk before Compatible 

(D, near term) expected delivery 

Moderate Symptoms 
Corticosteroids|| B Compatible IUGR Compatible 
Hydroxychloroquine C Compatible Compatible With caution 
Sulfasalazine B (D, near term) Compatible Compatible With caution 
Severe or Life-Threatening Disease 

Azathioprine D Compatible IUGR Contraindicated 
Cyclosporin A C Compatible IUGR Contraindicated 
Cyclophosphamide D Avoid Avoid, first T Contraindicated 





*FDA indicates Food and Drug Administration; T, trimester; d/c, discontinue; NSAID, nonsteroidal 
anti-inflammatory drug; and IUGR, intrauterine growth retardation. 

+See text at the table citation for explanations of the FDA codes. 

No congenital anomalies were reported or too few cases were reported to ascribe a cause-effect 
relationship with the use of the drug prior to conception or in early pregnancy. 

§Diclofenac, flurbiprofen, ibuprofen, indomethacin, ketoprofen, naproxen, piroxicam. (Diflunisal, 
etodolac, ketorolac, mefenamic acid, nabumetone, oxaprozin, oxyphenbutazone, phenylbutazone, and 


tolmetin are FDA risk categorized as C/D.) 
||Prednisone and methylprednisolone. 


women clearly outweighs any po- 
tential benefit. The drug is contra- 
indicated in women who are or may 
become pregnant.) A large retro- 
spective study of corticosteroid- 
treated pregnant patients with 
asthma failed to show an increased 
incidence of birth defects com- 
pared with the general population. 
Most women were receiving low- 
dose prednisone (mean daily dose of 
8 mg) and were taking glucocorti- 
coids at the time of conception.” 


Pregnancy: Maternal Consider- 
ations. The complications associ- 
ated with the use of corticosteroids 
in a pregnant patient are the same 
as in those that may occur in non- 
pregnant patients, including immu- 
nosuppression, avascular necrosis of 
bone, osteopenia, hypertension, hy- 
perglycemia, cataracts, and striae. 
However, there may be pregnancy- 
specific complications such as pre- 
mature rupture of the membranes 
and exacerbation of gestational dia- 
betes and hypertension.*° 


Pregnancy: Fetal Considerations. 
Effects of high-dose pulse therapy 
during pregnancy have not been de- 
termined, although it has been re- 
ported that fetal movements are tran- 
siently decreased following the 
administration of high-dose fluori- 
nated steroids.’ Only a small per- 
centage of the maternal dose of 
short-acting glucocorticoids reaches 
the fetus; however, for the gluco- 
corticoid-exposed neonate, moni- 
toring for adrenal suppression and 
infection is important. Fortunately 
the incidence of adrenal suppres- 
sion and infection seems to be quite 
low.>?? 


Lactation. Small amounts of gluco- 
corticoids can be present in the 
breast milk of women taking these 
medications. However, no adverse 
effects have been reported, and the 
American Academy of Pediatrics has 
declared prednisone and predniso- 
lone safe and compatible with breast- 
feeding.'* No data are available on 
the use of dexamethasone or beta- 
methasone in lactating women. 


Recommendations. The routine use 
of oral calcium and vitamin D 
supplements is recommended to 
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help prevent osteoporosis. The low- 
est possible dose needed to control 
disease activity should be used, and 
a patient who has been treated with 
corticosteroids during pregnancy 
should be given “stress doses” of hy- 
drocortisone for any emergency sur- 
gery, cesarean section, or pro- 
longed labor and delivery. Neonates 
should be monitored for evidence of 
adrenal insufficiency and infec- 
tion. Women who choose to breast- 
feed while taking high doses of glu- 
cocorticoids could wait 4 hours after 
ingesting a dose to resume breast- 
feeding, a strategy that will de- 
crease the amount of glucocorti- 
coid in the milk.!*°* 


CYTOTOXIC DRUGS 
Cyclophosphamide 


Fertility and Conception. Daily oral 
cyclophosphamide causes amenor- 
rhea within a year, usually with per- 
manent ovarian failure in over 70% 
of patients. Monthly intravenous 
pulse cyclophosphamide also can 
cause amenorrhea in up to 45% of pa- 
tients, depending on the dose and 
timing with regard to the menstrual 
cycle. The risk of amenorrhea is great- 
est in women older than 31 years. Pa- 
tients receiving 7 doses of intrave- 
nous cyclophosphamide had a 12% 
frequency of amenorrhea compared 
with 39% who underwent long- 
term therapy (more than 15 doses). 
It has been suggested that the admin- 
istration of monthly intravenous cy- 
clophosphamide be timed during 
menses. However, it is during the ear- 
liest follicular phase that young fol- 
licles are being recruited, and this 
strategy alone is not likely to be suf- 
ficient. Other options include the use 
of oral contraceptives or gonadotro- 
pin-releasing hormone agonists, 
which inhibit ovulation and are be- 
lieved to protect ovarian follicle 
viability. If time permits, another 
alternative is cryopreservation of 
oocytes.” Treatment of pregnant pa- 
tients with cancer with cyclophos- 
phamide has demonstrated substan- 
tial teratogenicity, especially when 
administered in the first trimester. Pa- 
tients undergoing therapy with cy- 
clophosphamide must be counseled 
to avoid pregnancy and to use ad- 
equate contraception. 


Pregnancy: Fetal Effects. Terato- 
genicity, impaired growth, bone mar- 
row suppression, infection, hemor- 
rhage, and the long-term effects on 
the fetal genome are of concern. Both 
normal and malformed newborns 
have been reported after the use of 
cyclophosphamide in pregnancy. The 
reported malformations involve the 
skeleton, palate, limbs, and eye, and 
are often difficult to detect prena- 
tally.” Impaired fetal growth has been 
reported, but seems to be multifac- 
torial in etiology, and due not only 
to the use of cyclophosphamide, but 
also other cytotoxic drugs and the un- 
derlying maternal disease.** Use of cy- 
clophosphamide in the second and 
third trimesters does not seem to 
place the fetus at risk for congenital 
defects, and may be considered for 
the woman with life-threatening 
rheumatic disease. Except ina few in- 
dividual cases, long-term studies on 
fetuses exposed to cyclophospha- 
mide during the second trimester, the 
period of neuroblast multiplication, 
have not been conducted.” 


Lactation. Cyclophosphamide is 
found in substantial concentra- 
tions in human breast milk.*° Nurs- 
ing is contraindicated in a mother 
who requires this drug.” 


Recommendations. Cyclophospha- 
mide is generally contraindicated for 
treatment of rheumatic diseases dur- 
ing pregnancy and lactation. Itshould 
be withdrawn at least 3 months be- 
fore the patient tries to conceive. For 
the woman who may desire preg- 
nancy ata later time, consideration 
should be given to preserving ovar- 
ian follicle reserve by the timing of 
intravenous cyclophosphamide ad- 
ministration, use of oral contracep- 
tives, use of gonadotropin-releasing 
hormone agonists, and/or cryopreser- 
vation of oocytes.” For the patient 
with life-threatening rheumatic dis- 
ease, the use of cyclophosphamide 
may be considered after the first tri- 
mester. Offspring should be moni- 
tored for immunosuppression and the 
development of a secondary malig- 
nancy. 


Chlorambucil 


Fertility and Conception. There is 
evidence that chlorambucil im- 


pairs fertility, although the number 
of patients studied is small.*! It 
would be prudent to apprise pa- 
tients who plan to become preg- 
nant of this risk. As discussed above, 
measures to preserve ovarian func- 
tion should be considered. 


Pregnancy: Fetal Effects. Chloram- 
bucilis both mutagenic and carcino- 
genic. The FDA places chlorambucil 
in risk category D. There have been 
reports of both normal and malformed 
infants born who were exposed to 
chlorambucil in utero.*” The use of 
chlorambucil has been associated with 
congenital abnormalities including re- 
nal agenesis, ureteral malformations, 
and cardiovascular anomalies.** As 
with cyclophosphamide, long-term 
studies of growth and mental devel- 
opment in offspring exposed to chlo- 
rambucil during the second trimester, 
the period of neuroblast multiplica- 
tion, have not been reported. 


Lactation. There is no information 
available on the use of chlorambu- 
cil during lactation. Treatment with 
chlorambucil should preclude 
breastfeeding. 


Recommendations. Women of 
childbearing age who require chlo- 
rambucil to control their rheu- 
matic disease should be apprised of 
the risk of impaired fertility and the 
imperative to avoid pregnancy. Mea- 
sures to protect ovarian function in 
those women who desire preg- 
nancy in the future include the use 
of oral contraceptives and the use of 
gonadotropin-releasing hormone. 


Azathioprine 


Fertility and Conception. Many preg- 
nant patients with renal transplants, 
hematologic malignancies, inflamma- 
tory bowel disease, and SLE have been 
treated with azathioprine. The drug 
does not seem to be teratogenic in hu- 
mans.* Although sporadic anomalies 
have been reported, no definite asso- 
ciation between the drug and the ob- 
served abnormalities has been estab- 
lished. There seems to be no effect on 
fertility and no reported increase in 
abortion. 


Pregnancy: Fetal Effects. Azathio- 
prine crosses the placenta, but the 
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fetal liver lacks the enzyme that con- 
verts azathioprine to its active metabo- 
lites. This fetal enzyme deficiency 
seems to protect the fetus from any 
teratogenic effects of azathioprine 
early in pregnancy. With exposure 
throughout pregnancy, a variety of 
adverse effects have been described, 
including fetal growth retardation, de- 
creased thymic shadow, adrenal hy- 
poplasia, depressed serum immuno- 
globulin levels, and chromosomal ab- 
normalities that may persist for up to 
a year.” The incidence of intrauter- 
ine growth retardation in women with 
renal transplants was approximately 
40%, possibly due in part to the moth- 
er's underlying disease.**° Infections 
with cytomegalovirus and gram- 
negative bacteria have been reported. 
On the other hand, there have been 
reports of normal pregnancies and 
neonates in patients with SLE or re- 
nal transplants who were treated with 
azathioprine and prednisone.*”° 


Lactation. Low concentrations of 
azathioprine are found in breast 
milk. Nursing is not recommended 
because of the long-term potential 
of immunosuppression and carci- 
nogenesis.* 


Recommendations. Patients using 
azathioprine should use adequate 
contraception. Because of the po- 
tential for carcinogenesis and the un- 
known long-term effects of fetal 
immunosuppression, use of azathio- 
prine should be reserved for preg- 
nant women whose rheumatic dis- 
eases are severe or life-threatening. 
Reduction of the azathioprine dose 
at 32 weeks’ gestation may prevent 
serious neonatal leukopenia and 
thrombocytopenia.” Close prena- 
tal monitoring for growth and long- 
term evaluation of the offspring are 
essential. 


DISEASE-MODIFYING 
ANTIRHEUMATIC DRUGS 
(DMARDs) 


Methotrexate 


Methotrexate is a folic acid antago- 
nist used in the treatment of can- 
cer, psoriasis, and many rheumatic 
diseases. It is the most commonly 
used DMARD for rheumatoid ar- 
thritis in North America, and is usu- 


ally administered orally at a dose of 
5 to 20 mg/wk. Folate should be rou- 
tinely supplemented in patients us- 
ing methotrexate. 


Fertility and Conception. Metho- 
trexate does not seem to adversely 
affect female fertility." Methotrex- 
ate therapy can cause reversible ste- 
rility in men, as documented in in- 
dividual case reports (patients often 
receiving other chemotherapeutic 
drugs as well).”” Methotrexate is 
embryotoxic, so women of child- 
bearing age using methotrexate must 
be using adequate contraception. 
Women who wish to become preg- 
nant should discontinue treatment 
with the drug for at least 3 months 
prior to attempting conception. Be- 
cause folate may be depleted dur- 
ing methotrexate use, and folate de- 
ficiency is associated with neural 
tube defects, it is especially impor- 
tant to supplement this vitamin. 


Pregnancy: Fetal Considerations. 
The experience with methotrexate 
in human pregnancy is mostly lim- 
ited to patients receiving chemo- 
therapy for cancer and those who 
have taken the drug to terminate 
pregnancy.” Many of the cancer 
cases involve underlying diseases 
and exposure to other chemothera- 
peutic drugs as well. On the basis of 
this collective experience, metho- 
trexate is contraindicated in preg- 
nancy (FDA risk category X) be- 
cause of severe adverse effects on 
both the fetus and the course of the 
pregnancy. 

Methotrexate-induced congen- 
ital defects are similar to those pro- 
duced by another folic acid anta- 
gonist, aminopterin. The most 
characteristic malformations in- 
duced by methotrexate include cra- 
niofacial and limb defects and cen- 
tral nervous system abnormalities 
including anencephaly, hydro- 
cephaly, and meningomyelo- 
cele.” Myelosuppression (in 2 
cases, with exposure to other anti- 
neoplastic drugs as well)? and a 
rare pulmonary disorder, desqua- 
mating fibrosing alveolitis, have also 
been reported.*’ 

Ina report of 10 pregnancies in 
women who received low-dose 
methotrexate for various rheu- 
matic diseases, there were 5 abor- 


tions (3 spontaneous and 2 elective). 
However, no congenital anomalies 
were present in the 5 babies who 
were born at term, and their long- 
term follow-up also revealed no ap- 
parent growth, developmental, or in- 
tellectual problems.*' The authors* 
suggested that the lack of congeni- 
tal abnormalities in that group of pa- 
tients could be due to a combina- 
tion of the low doses of methotrexate 
used and the folic acid supplemen- 
tation. However, low doses of 
methotrexate have been reported 
elsewhere to cause human malfor- 
mations.°*? 


Lactation. Breastfeeding during 
methotrexate treatment is not rec- 
ommended because the drug is ex- 
creted into breast milk in low con- 
centrations and may accumulate in 
neonatal tissues. The American 
Academy of Pediatrics considers 
methotrexate to be contraindicated 
during breastfeeding because of sev- 
eral potential problems, including 
immune suppression, neutropenia, 
adverse effects on growth, and car- 
cinogenesis.'* 


Recommendations. During treat- 
ment with methotrexate, patients 
should receive supplemental folic 
acid. Strict attention to contracep- 
tion is advised. Should the patient 
desire pregnancy, both she and the 
potential father should discontinue 
treatment with the drug at least 3 
months before conception because 
of its prolonged retention in the tis- 
sues after discontinuation. Despite 
reports of some successful out- 
comes after exposure to methotrex- 
ate during early pregnancy, the num- 
bers are too small to draw significant 
conclusions on the safe use of this 
drug. Further, the abnormalities that 
are seen are difficult to detect ante- 
natally. Therefore, methotrexate is 
contraindicated in a patient who de- 
sires to conceive as well as during 
pregnancy and breastfeeding. 


Sulfasalazine 


Sulfasalazine is an effective treat- 
ment for rheumatoid arthritis, ei- 
ther alone or in combination with 
other drugs. About 30% of an oral 
dose is absorbed in the small intes- 
tine; the rest passes into the colon 
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where bacterial azoreductases cleave 
it into 5-aminosalicylic acid and 
sulfapyridine. Sulfasalazine and sul- 
fapyridine readily cross the pla- 
centa, and fetal concentrations are 
approximately the same as maternal 
concentrations. 5-Aminosalicylic acid 
has very limited placental transfer.” 


Fertility and Conception. There are 
no reports of problems with fertil- 
ity in women taking sulfasalazine. In 
men, sulfasalazine induces oligo- 
spermia, impaired sperm motility, 
and an increase in the number of ab- 
normal spermatozoa. These effects 
can result in temporary infertility, 
which has been shown to be revers- 
ible when treatment with the drug 
is discontinued.™° 


Pregnancy: Fetal Effects. Most data 
on sulfasalazine in pregnancy are de- 
rived from experience with pa- 
tients treated with this drug for in- 
flammatory bowel disease. In such 
patients, sulfasalazine does not seem 
to cause an increase in either the in- 
cidence of fetal abnormalities or 
spontaneous abortions.” 


Lactation. Sulfapyridine is ex- 
creted into breast milk. Milk con- 
centrations are approximately 40% 
to 50% of maternal serum levels. No 
adverse effects occurred in 16 nurs- 
ing infants.°*°* One infant devel- 
oped bloody diarrhea attributed to 
his mother’s sulfasalazine therapy. 
The mother was a slow acetylator 
who had relatively high blood lev- 
els of sulfapyridine.” Based on this 
report, the American Academy of Pe- 
diatrics classifies sulfasalazine as a 
drug that should be given with cau- 
tion to nursing women because sub- 
stantial adverse events may occur in 
some infants.'* Anecdotal experi- 
ence in women with inflammatory 
bowel disease suggests that sulfasala- 
zine is compatible with nursing. 


Recommendations. There is no rea- 
son to believe that the safety of sul- 
fasalazine in pregnant women with 
arthritis would prove to be differ- 
ent from its safety in pregnant 
women with inflammatory bowel 
disease. Therefore, sulfasalazine can 
probably be continued during preg- 
nancy. Indeed, of all the DMARDs, 
it may be the first choice in treating 


rheumatic diseases in women of 
childbearing age who are planning 
to become pregnant or are already 
pregnant. 


Hydroxychloroquine 


This antimalarial drug is used ei- 
ther alone or in combination with 
other DMARDs in rheumatoid ar- 
thritis. Itis also used to prevent flares 
in patients with SLE.” 


Fertility and Conception. There are 
no reports of adverse effects of hy- 
droxychloroquine on fertility. 


Pregnancy: Fetal Considerations. 
Hydroxychloroquine crosses the pla- 
centa and in theory could accumu- 
late in the fetal uveal tract. To date, 
however, there have been no re- 
ports of congenital malformations in 
children exposed to this drug used 
to treat either SLE or rheumatoid ar- 
thritis. Parke and West” reported 9 
pregnancies in 8 patients with lu- 
pus who continued hydroxychloro- 
quine treatment throughout preg- 
nancy. There were 9 live births (4 
full term and 5 preterm) with no 
congenital abnormalities during a 
mean follow-up of 33 months. Parke 
and West” concluded that it is safer 
to continue treatment with hydroxy- 
chloroquine than to discontinue it 
during pregnancy and risk a flare of 
the disease. In the largest series used 
to study effects of this drug in preg- 
nancy, Buchanan et al” reviewed ret- 
rospectively the outcomes of 36 
pregnancies in 33 patients with lu- 
pus exposed to hydroxychloro- 
quine and compared them with 
pregnancies in 53 control women; 
the obstetric outcomes of the 2 
groups was similar. Furthermore, 
there was no evidence of terato- 
genic effects of hydroxychloro- 
quine. 


Maternal Considerations. The avail- 
able data suggest that hydroxychlo- 
roquine can be continued safely 
throughout pregnancy.”"*” It seems 
that because of the risk of lupus flare, 
discontinuing therapy during preg- 
nancy represents a greater danger to 
the fetus and mother than continu- 
ing it. Moreover, cessation of therapy 
at the time pregnancy is detected 
would not stop exposure of the em- 


bryo and fetus to the drug because 
of the very long elimination half- 
life of the drug from maternal tis- 
sues.”° 


Lactation. Low concentrations of hy- 
droxychloroquine are found in 
breast milk. Because of the slow 
elimination rate and potential for ac- 
cumulation of a toxic amount in the 
infant, breastfeeding during daily 
therapy with hydroxychloroquine 
should be undertaken cautiously. 
The American Academy of Pediat- 
rics classifies the drug as compat- 
ible with breastfeeding.'* 


Recommendations. Hydroxychlo- 
roquine does not seem to pose a sig- 
nificant risk to the fetus, especially 
with lower doses. It may be most 
prudent to avoid its use during preg- 
nancy in patients with RA, since 
these patients can be managed safely 
with corticosteroids. However, for 
patients with SLE already taking hy- 
droxychloroquine, the benefits of 
continuing treatment with this medi- 
cation throughout pregnancy seem 
to outweigh the risks associated with 
its use. 


Gold 


Fertility and Conception. There are 
limited reports of pregnancy out- 
comes in women taking gold com- 
pounds for the treatment of rheu- 
matoid arthritis.” Gold does not 
seem to impair fertility. Most rheu- 
matologists advise women taking 
gold compounds to use adequate 
contraception. One approach for pa- 
tients undergoing long-term paren- 
teral gold therapy is to time each 
monthly injection on the first day of 
menses. Such a regimen assures that 
gold can be withdrawn, if the pa- 
tient chooses, as soon as pregnancy 
is recognized. 


Pregnancy: Fetal Effects. Gold com- 
pounds cross the placenta’”’* and 
have been found in the fetal liver and 
kidneys. There is no evidence of an 
increase in neonatal malformations 
in the small number of pregnancies 
reported. 


Lactation. Gold is excreted in milk 
and absorbed by the nursing in- 
fant. There are a small number of re- 
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ports of rash, nephritis, hepatitis, and 
hematologic problems reported, and 
it is difficult to ascribe a cause- 
effect relationship. The American 
Academy of Pediatrics considers gold 
salts to be compatible with breast- 
feeding, but because of the pro- 
longed retention of gold in the moth- 
er’s body and the potential for toxic 
effects in the infant, it may be most 
prudent to avoid nursing.” 


Recommendations. Because RA fre- 
quently improves during preg- 
nancy, the potential risks of the drug 
seem to outweigh the benefits. None- 
theless, in a patient who is stable on 
gold therapy, many rheumatolo- 
gists are reluctant to risk a flare ei- 
ther during or after pregnancy and 
may wish to have these patients con- 
tinue taking the drug. In that case, 
a careful discussion with the pa- 
tient and monitoring of the preg- 
nancy are essential. 


Cyclosporine 


Experience with cyclosporine in the 
treatment of rheumatoid arthritis is 
limited, although it is approved by 
the FDA for this use. Most of the 
pregnancy outcome data are from 
pregnant transplant recipients. Only 
a few patients with SLE have been 
reported.®°8! 


Pregnancy: Maternal Effects. A to- 
tal of 51 pregnancies in 48 women 
treated with cyclosporine during 
pregnancy have been reported, and 
ll pregnancies have been con- 
ceived from men receiving the 
drug. Only 1 of these patients had 
SLE. Hypertension, pyelonephritis, 
uterine dystonia, diabetes, sei- 
zures, encephalopathy, and a rise in 
creatinine levels complicated al- 
most half of these high-risk preg- 
nancies. 


Pregnancy: Fetal Effects. In the same 
study of 51 pregnancies, 2 sponta- 
neous and 6 elective abortions oc- 
curred, 1 for fetal anencephaly. Of 
the 43 deliveries, 15 were prema- 
ture, and 17 required forceps or ce- 
sarean section. The mean birth 
weight was low for more than half 
of the newborns, but on follow-up 
only 1 of 20 had slight growth re- 
tardation. Seven neonates had vari- 


ous other problems, including jaun- 
dice, cytopenias, mild disseminated 
intravascular coagulation, hypogly- 
cemia, intracerebral hemorrhage, 
and oxygen dependence for 2 days.” 


Lactation. Cyclosporine is excreted 
into human milk, and the American 
Academy of Pediatrics considers 
cyclosporine to be contraindicated dur- 
ing lactation because of the potential 
long-term effects ofimmune suppres- 
sion, neutropenia, and a potential as- 
sociation with carcinogenesis.'* 


Recommendations. In general, 
cyclosporine is contraindicated in 
the treatment of rheumatic disease 
during pregnancy, and the patient of 
childbearing age using cyclospor- 
ine to treat rheumatic disease should 
use adequate contraception. The de- 
cision to continue treatment with the 
drug in a stable patient depends on 
the need for disease control, and it 
should be made jointly with the pa- 
tient while weighing the potential 
risks and benefits. Although there 
was no increased risk of congenital 
anomalies in the exposed fetuses re- 
ported, the number of cases is small 
and the long-term effects of cyclo- 
sporine exposure in utero are un- 
known. Of the few newborns re- 
ported with anomalies, no consistent 
pattern of congenital defects oc- 
curred, which makes antenatal de- 
tection difficult. Breastfeeding 
should be discouraged in women us- 
ing cyclosporine. 


Penicillamine 


Penicillamine is used to treat rheu- 
matoid arthritis and systemic scle- 
rosis. Teratogenicity and skin lax- 
ity have been observed in animal 
studies,? and exposure of the hu- 
man fetus to penicillamine has re- 
sulted in serious disorders of con- 
nective tissue, including cutis laxa, 
hernias, dislocated hips, and growth 
retardation.™ In general, other drugs 
such as NSAIDs or low doses of cor- 
ticosteroids are effective and safer 
than penicillamine for the preg- 
nant or lactating patient with RA. Its 
role in pregnancy for women with 
systemic sclerosis is unknown. 
Treatment should be discontinued 
before conception or as soon as preg- 
nancy is confirmed. 


Leflunomide 


There is very little pregnancy expe- 
rience with leflunomide, a pyrimi- 
dine synthesis inhibitor that was re- 
cently approved asa DMARD for RA. 
It is rated category X by the FDA. 
Animal data suggest that lefluno- 
mide may increase the risk of fetal 
death or teratogenic effects, and 
women must not be pregnant when 
starting treatment with lefluno- 
mide. In addition, patients must use 
reliable contraception during the 
course of treatment. If treatment is 
discontinued because of toxic side 
effects or lack of efficacy, or if the 
woman wishes to become preg- 
nant, leflunomide treatment must be 
discontinued and the drug elimina- 
tion procedure followed.” 

In this procedure, 8 g of chol- 
estyramine is given 3 times daily for 
11 days, followed by 2 separate tests 
to verify low plasma levels. If blood 
levels remain high, more cholesty- 
ramine may be given. Without the 
drug elimination procedure, it may 
take up to 2 years to reach levels safe 
for pregnancy owing to individual 
variation in drug clearance.” 


Etanercept 


Another recently approved DMARD 
for RA, etanercept is a soluble tu- 
mor necrosis factor receptor. It is 
used for patients with moderately to 
severely active RA with an inad- 
equate response to one or more 
DMARDs. There is little pregnancy 
experience with etanercept. Based on 
short-term studies in rats and rab- 
bits, the FDA has labeled this drug 
as Class B, for use in pregnancy only 
if clearly needed. The effects on fer- 
tility, carcinogenesis, and nursing are 
unknown. Although the product la- 
beling does not instruct the patient 
or physician to obtain negative preg- 
nancy test results before starting 
treatment, it is prudent to do so. The 
physician should also advise the pa- 
tient to use contraception during 
treatment. In addition, because many 
drugs and immunoglobulins are ex- 
creted in human milk, and because 
there is potential for serious ad- 
verse reactions in nursing infants, a 
decision should be made to stop 
nursing or to discontinue treat- 
ment with the drug.*° 
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HEPARIN AND 
LOW-MOLECULAR-WEIGHT 
HEPARIN (LMWH) 


The antiphospholipid syndrome 
(APS), a disorder characterized by 
recurrent arterial or venous throm- 
boembolic events or recurrent fetal 
loss, is best treated with lifelong an- 
ticoagulation. However, coumarin 
derivatives cross the placenta and re- 
sult in substantial problems for the 
fetus and newborn,*’ including em- 
bryopathy (fetal warfarin syn- 
drome), central nervous system 
defects, spontaneous abortion, still- 
birth, prematurity, and hemor- 
rhage. Thus, patients with APS who 
are undergoing warfarin therapy 
must discontinue it prior to concep- 
tion, and begin anticoagulation treat- 
ment with either heparin or LMWH 
for the course of the pregnancy. Pa- 
tients with APS manifested by re- 
current abortion can be treated ei- 
ther with prednisone or heparin/ 
LMWH plus low-dose aspirin.** In 
view of the many adverse effects as- 
sociated with long-term use of pred- 
nisone, heparin or LMWH is pre- 
ferred, unless there is another reason 
to use prednisone. 


Pregnancy. Heparin seems to be safe 
for the mother and fetus, does not 
cross the placenta, and has not been 
associated with congenital de- 
fects.® Likewise, even the LMWHs 
dalteparin and enoxaparin still have 
relatively high molecular weights 
and are not expected to cross the pla- 
centa. Reports of subcutaneous in- 
jections and continuous intrave- 
nous infusions of LMWH reveal no 
evidence of heparin activity in the 
fetuses or neonates.°°°? 


Lactation. Heparin is not excreted 
into breast milk because of its high 
molecular weight, and would be safe 
for a nursing infant. The LMWHs 
still have a relatively high molecu- 
lar weight, and would not be ex- 
pected to be excreted into human 
milk. Any amounts ingested would 
likely be inactivated in the gastro- 
intestinal tract, and both unfraction- 
ated and LMWH seem to pose little 
risk to a nursing infant. 


Recommendations: Bone density 
loss normally occurs during preg- 


nancy and is aggravated by the use 
of unfractionated heparin.**?** Ad- 
equate calcium and vitamin D in- 
take, along with weight-bearing ex- 
ercise, is important. Low-molecular- 
weight heparin has some advantages 
over unfractionated heparin, includ- 
ing fewer injections, less frequent 
blood monitoring, and a lower in- 
cidence of thrombocytopenia, but 
osteoporosis and fractures are still 
reported in women treated with 
LMWH during pregnancy.” How- 
ever, 2 small studies of dalteparin 
found no increase in osteoporosis 
compared with pregnant con- 
trols.°1°° 


THE MALE PATIENT WITH 
RHEUMATIC DISEASE 


The male patient with rheumatic dis- 
ease is overlooked in most discus- 
sions of reproduction and drug 
safety. There is little information 
available regarding the outcome of 
children born to men taking anti- 
rheumatic and immunosuppres- 
sive drugs, but preconception coun- 
seling remains important. The major 
issue is infertility. Reports on tera- 
togenicity are rare and a cause- 
effect relationship is difficult to con- 
firm. 

Most of the cytotoxic media- 
tions can affect male hormone lev- 
els and spermatogenesis. A study 
published in 1985 examined 30 men 
who were treated as children with 
cyclophosphamide. Four of the men 
were azoospermic, 9 were oligosper- 
mic, and those who had normal 
sperm counts had lower sperm den- 
sity, decreased motility, and less nor- 
mal sperm forms.” There are iso- 
lated reports of congenital anomalies 
in infants associated with paternal 
use of cyclophosphamide,” but a di- 
rect relationship is difficult to prove 
because of the lack of experimental 
evidence and confirming reports. 

Azathioprine seems to be safe 
for men who are attempting to fa- 
ther children. In a report of 57 preg- 
nancies with fathers exposed to aza- 
thioprine at conception, 56 infants 
were normal. There were 3 sponta- 
neous abortions, and 1 infant hada 
neural tube defect.® 

Methotrexate can cause revers- 
ible sterility in men, as docu- 
mented in individual case reports. 


The reported patients were often re- 
ceiving other chemotherapeutic 
drugs as well.” ” Men and women 
should discontinue methotrexate 
treatment at least 3 months before 
conception because of its pro- 
longed retention in the tissues. 

Sulfasalazine induces oligosper- 
mia, impaired sperm motility, and 
an increase in the number of abnor- 
mal spermatozoa. These effects can 
result in temporary infertility, which 
has been shown to be reversible 
when sulfasalazine treatment is dis- 
continued.®° 

Of the 11 pregnancies fa- 
thered by men taking cyclosporine, 
2 resulted in spontaneous abor- 
tions, and 2 pairs of twins were born. 
The 11 neonates were healthy.” 

The experience of men taking 
leflunomide who father children is 
limited. According to the manufac- 
turer, the available information does 
not suggest that leflunomide would 
be associated with an increased risk 
of male-mediated fetal toxic ef- 
fects. To minimize any possible risk, 
men wishing to father a child should 
consider discontinuing treatment 
with the drug and taking instead 8 
g of cholestyramine 3 times daily for 
11 days.® Low blood drug levels 
should be verified prior to concep- 
tion. 


COMMENT 


There are no absolute answers re- 
garding the safety of drugs during 
pregnancy or nursing, since experi- 
ence in humans is usually anec- 
dotal. Most information comes from 
voluntary postmarketing surveys or 
case reports, which are subject to nu- 
merous potential selection biases. Ex- 
periments with animals have pro- 
vided considerable information 
concerning the teratogenic effects of 
drugs, but these findings cannot be 
freely extrapolated from animals to 
humans. Even though it is most pru- 
dent to avoid all medications during 
pregnancy and the preconception pe- 
riod, the use of an antirheumatic drug 
is frequently necessary for women of 
childbearing potential to ensure a 
smooth course for both the mother 
and fetus. 

Although about half of all preg- 
nancies in the United States are un- 
planned, in the patient with rheu- 
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matic disease it is especially im- 
portant to begin a dialogue long 
before conception is attempted. 
Counseling should address the use 
of contraception if appropriate, op- 
timization of the mother’s health 
status before conception, and the 
avoidance of potentially toxic medi- 
cations if the patient indicates a de- 
sire to conceive. Women with ac- 
tive rheumatic diseases should not 
have unplanned pregnancies, and so 
contraception should be addressed 
with every woman of childbearing 
age. If women who are to undergo 
a course of chemotherapy indicate 
a desire to have children in the fu- 
ture, a thoughtful discussion should 
take place of the options available to 
preserve ovarian function.*© 

From the 1930s to 1960s, there 
was a dramatic decline in the per- 
centage of American mothers who 
breastfed their infants. Now, how- 
ever, a number of surveys indicate 
that more than 50% of babies are 
breastfed at the time of hospital dis- 
charge, and that number may be in- 
creasing. The American Academy of 
Pediatrics emphasizes breastfeed- 
ing as the best nutritional mode for 
infants for the first year of life, and 
many women are aware of this rec- 
ommendation. This interest in 
breastfeeding has led many moth- 
ers to actively question their physi- 
cians and pharmacists about the 
safety and potential toxicity of medi- 
cations taken by the mother. Al- 
though it would be easiest to sim- 
ply recommend that a mother who 
requires any medication for her 
rheumatic disease not nurse, sucha 
simple answer is likely to be ques- 
tioned by the mother. Objective in- 
formation of the efficacy and safety 
of drugs in breast milk needs to be 
provided to the mother, with em- 
phasis on the fact that sometimes 
data are sparse and the long-term ef- 
fects on offspring are not known. 

For the pregnant patient with 
active rheumatic disease, drug 
therapy is limited. There is a justi- 
fiable tendency to use as few drugs 
as possible during gestation; how- 
ever, for many women, mainte- 
nance of treatment is necessary, and 
in a few women, disease activity will 
require aggressive management. For- 
tunately, low to moderate doses of 
corticosteroids are generally safe and 


effective in most patients. Selected 
NSAIDs, hydroxychloroquine, sul- 
fasalazine, and azathioprine may 
be considered for severe or life- 
threatening disease. There are also 
anecdotal reports of intravenous 
gamma globulin use® and plasma- 
pheresis”’ in pregnant patients with 
refractory antiphospholipid anti- 
body syndrome or thrombocytope- 
nia. When managing rheumatic dis- 
ease in pregnant women, one must 
individualize therapy by carefully as- 
sessing and reassessing disease ac- 
tivity and severity, and by recogniz- 
ing the risk to the fetus. 
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